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Regents Biology Laboratory Investigation

THE GENETICS OF CANDIPHILIA GLUCOSMAXIMA
Background Information


The genome of an organism is something that is often tossed about in conversation, but what really is a genome?  It is the entire sequence of bases in all the DNA of a body cell.  That means that it is a sequence of As, Gs, Cs and Ts that stretches on for anywhere from a few thousand to billions of letters, and it encodes all the information necessary to make the organism and everything that it needs to live.  It can be said that the genome of an organism is all of its genotypes.

We know that DNA is always kept in the nucleus, so in order to use it, a copy of DNA is made using RNA.  This RNA, more accurately mRNA, then goes out to the ribosomes, where a protein is made.  From this protein, the cell or organism can make anything it needs, and can express a phenotype.

The phenotype that is expressed, therefore, is based on a protein, which is based on RNA, which is based on DNA.  So what you see on an organism (big feathers, large tail, blue eyes, etc.) is all controlled by specific slices of DNA called genes.  Many organisms are diploid, which means that they have two copies of each chromosome, and thus two copies of each gene (one on each chromosome).  Of these two copies, one is maternal (comes from the mother) and the other is paternal (comes from the father).  The space that each gene occupies on its respective chromosome is called a locus.
There may be different version of the particular gene in question, and these versions are called alleles.  It is important to note that the two genes are for the same thing (e.g. tail length), but there may be alleles that encode for a shorter or longer tail.  So each individual organism is a combination of maternal and paternal genes.  We know that some alleles are dominant to other alleles, and so the genes that make up the genotype of an organism are not always the ones that are expressed in the phenotype.  If a dominant allele is present on the paternal chromosome at a given locus, and for that same locus, a recessive allele is present on the maternal chromosome, then only the phenotype encoded for by the dominant allele will be observed.
Genes are reshuffled during the production of gametes, and also during mating.  However, the environment can also have a profound effect on which genes are passed on and which genes are not.  If an organism that lives in a very dark forest is born with a gene that encodes for fluorescent yellow fur, that organism may not live long enough to pass on the gene.

Purpose

The purpose of this investigation is to better understand the relationship between 
genotype and phenotype.  It will also help you see how various factors, such as paternal or maternal genetics, as well as predators, climate, and other environmental influences can affect the genes of an organism.  You will be working with an organism known as Candiphilia glucosmaxima.  It is commonly referred to as the Reebop.
Materials

Marshmallows
Toothpicks


“gene pool
Gumdrops


Frosting
Jellybeans


Licorice
Candy buttons


Scissors
PENCIL
Procedure

N.B. – Make sure that you wash your hands before you begin working with Rebops.  They are very sensitive organisms, and any introduction of microbes to their environment may be fatal.  Make sure that you have a clean desk, and that you work on a clean paper towel to prevent contamination of the organism or the environment.

1.  Obtain your Reebop chromosomes from the gene pool.  Reebops have four chromosomes, but two pairs of each, for a total of eight.  You will need to select TWO pieces of paper from the pool

2.  Cut apart the chromosomes.  Match up the homologous pairs.  You should have a total of eight chromosomes, with four pairs of two.  One chromosome from each pair comes from the mother, and one from the father.

3.  In table 1, you’ll find information on the Reebop genome.  Use the information in the table to determine the genotype of your Reebop.  Record the genotype for each locus in table 2.

4.  After you have determined the genotype of your organism for each locus, you need to translate that genotype into a phenotype.  Use Mendel’s Law of Dominance to determine what phenotype your Reebop has.  Record this information in table 2, as well.

5.  You now need to construct your Reebop.  Use the information in table 3 to build your organism.

6.  Once your organism is built, it must find an appropriate mate.  Go around the class and look for a mate that you think has good genes.

7.  Once you have found an appropriate mate, simulate meiosis and fertilization.  Do this by selecting one chromosome from each of your pairs, and combine it with one chromosome from each of your mate’s pairs.  This will create a new organism.  Record the information about the new organism in table 4.  You will not build this new organism.

8.  Your teacher will indicate a selection pressure – no nose, pink hair, etc., that will be fatal or will decrease the organism’s reproductive fitness.  Any organism with these traits will die or not reproduce, and will not pass on its genes.  Note how the genetic makeup of the population changes after this event.

9.  If you wish, you may enter your organism into the great circle of life, and consume it for its energy.  

	Chromosome Number
	DNA Sequence
	Allele
	Dominance Information

	1
	ATA
	B
	2 body segments

	1
	ATT
	b
	3 body segments

	1
	GAG
	L
	2 legs, 2 segments per leg

	1
	GAA
	l
	2 legs, 1 segment per leg

	2
	AAA
	A
	2 antennae

	2
	AGA
	a
	Absence of antennae

	2
	CTC
	N
	Red nose

	2
	CCC
	n
	Absence of nose

	3
	TCT
	E
	Blue eyes

	3
	TCC
	e
	Pink eyes

	3
	ACC
	R
	Pink hair on first segment

	3
	ATC
	r
	Brown hair on first segment

	3
	ATG
	M
	One-colored leg segments

	3
	GTA
	m
	Multi-colored leg segments

	Sex Chromosome
	AGG
	n/a
	Male – Black tail

	Sex Chromosome
	GGA
	n/a
	Female – Hump on body


Table 1.  Reebop genome information.  Note that sex is determined in the same way as it is in humans.  The presence of at least one male sex chromosome will induce the organism to become male.  Two female chromosomes induce a female.  

	Chromosome Number
	DNA Sequence
	Genotype
	Phenotype

	1
	
	
	

	1
	
	
	

	2
	
	
	

	2
	
	
	

	3
	
	
	

	3
	
	
	

	3
	
	
	

	Sex Chromosomes
	
	
	


Table 2.  Genotypes and phenotypes of your Reebop.

	Body Structure
	Construction materials

	Body segments
	Large, white marshmallows

	Leg segments
	Gumdrops

	Eyes
	Candy buttons

	Hair
	Chocolate or pink frosting

	Hump
	Jellybeans

	Nose
	Red jellybean

	Antennae and tail
	Red or black licorice


Table 3.  Materials to construct Reebops.  Note that if no color is indicated in your organism’s genome, consider it a trait for which there is variation, and select any color that you wish.  It may impact its breeding success!

	Chromosome Number
	DNA Sequence
	Genotype
	Phenotype

	1
	
	
	

	1
	
	
	

	2
	
	
	

	2
	
	
	

	3
	
	
	

	3
	
	
	

	3
	
	
	

	Sex Chromosomes
	
	
	


Table 4.  Information about your new, baby Reebop!  Note that you will not build this Reebop.

Analysis

QUESTION 1:  What selection pressure did your teacher give you?  Did this affect your organism?

QUESTION 2:  What determined what your organism looked like?
QUESTION 3:  What determined what genes your organism received?
QUESTION 4:  Give three examples of selection pressures that might act on a population of chipmunks.

QUESTION 5:  What other factors, aside from genes, might affect the way an organism looks?
QUESTION 6:  Name two things about this lab that you would change if you could.
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